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Bei dcm konstruktiven Aufbau von Kieinmoto- 
ren ist der Lagereinbau bei der Forderting nach 
moglichst gleichem Drehzahiverhaltcn von Motor 
zu Motor noch immer sehr zeit- und einrichtungs- 
aufwendig. Zur Vereinfachung werdcn meist Ka- 
lottenlager verwendet, die sich in der Kugelschale 
dcs Lagertragers zur Achse der Welle auszurichten 
vermogen. Die Kantenpressting durch die unver- 
meidbar verbleibenden mcchanischcn Ungenauig- 
keiten soil damit, wenn nicht vermieden, so doch 
moglichst gering gehalten werden, so d;*B bei alien 
Motoren gleiche Reibungsverhaltnisse in den La- 
gern vorliegen. In der Relation zwischen deri Halte- 
kraften fur die Kalotte und der moglich auftreten- 



den Kantenpressung zeigt sich jcdoch, insbesondere 
bei Motoren Ideinerer und klcinster Leistung, dafl 
die Haltekrafte fur die Kalotte schon so groB ge- 
wahlt werden mussen, dafl immer noch eine zu 
grofle Kantenpressung vcrbleibt und die Motoren 
in ihrer Drehzahl streuen. Urn die Kantenpressung 
in einem ertraglichen Mafi zu halten, ist deshalb 
nicht nur eine auBerordentlich sorgfaltige Bearbei- 
tung der Kalottensitzflache, sondern auch eine sehr 
sorgfaltige Montage der Motoren notwendig. 

Daruber helfen auch nicht die weiterhin bereits 
bekanntgewordenen Ausf iihrungen hinweg, als 
Lagertrager sternformge oder speichenradformige, 
ausgestarizte Blechteile zu verwenden. Mit dem 
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sterntdrmigen Lagertrager soli vor allem ein Er- 
satz fur das Lagerschild geschaffen und die Zen- 
trierung erlcichtcrt werden; mit dem speichenrad- 
formigen jedocli soil ein anstellbares Druckiager 
5 fur schnell laufende Maschinen erreicht werdtin, 
um Gerausche zu unterbinden. Bei ersterem werden 
die radialen Arme des Sternes abwechselnd in zwei 
zueinander para Helen Ebenen ausgebogen, so dafl 
sich der Stern an einem innen zahnradartigcn Ring- 

10 tcil, das am Motorgehause befestigt ist, festklcmmt. 
Die dazu erforderliche Spannung bedingt schon 
eine solche Blechstiirke, daii eine selbsttatige Aus- 
richtung unmoglich und die Gefahr der Kanten- 
pressung gegentiber der normalen Lagerausfuhrung 

is eher erhoht als vermindert ist. Der speichenrad- 
tormige Lagertrager wird in paralleler doppelter 
Anordnung venvendet, indem je ein Lagertriiger 
auf beide Seiten eines im Lagergehause verschieb- 
baren Ringes aufgeschrauht ist. Die Nabentcile 

ao wcrden cbenfalls durch einen Ring vcrbundcn, in 
welchen das Kugel lager in der ub lichen Bauweise 
eingesctzt ist. Durch die Speichen wird so das 
Lager gegen axialen Schub etwas el as ti sen. Die 
Ausrichtung zur Wellenachse kann jedoch nur ge- 

as ring sein und ist durch die Doppelanordnung 
auiierdem sehr erschwert. Keine dieser Ausfiiliruu- 
gen ist deshalb den hohen Anfordcrungcn auf Frci- 
hcit von Kan tenp res sung gewachsen. 

Den v or gen an n ten hohen Arbeitsaufwand zu 

;jn vcnneideti. wird erniHliingsgcmiifl vorgeschlagen, 
den Lagerkorper in ein -Kreuzgclenk und /.war ins- 
besondcre in ein als Kreuzgelenl: wirkendes 
Schcibengelenk einzusetzen. Das Scheibengelenk 
kann axis zwei konzentrischen Kreisscheiben he- 

35 stehen, deren beide Verbindungsstege senkrecht zu 
den von dem riuticrcn Kreisring ausgehenden bei- 
den Befestigungsstcgen verlaufen, mit deren Ver- 
l.'ingening das Scheibengelenk zugleich zum Lager- 
bugcl wird. Es wird vortcilhaft als ebenes Stanz- 

40 tcil vorwicgend aus Stabl oder Metal lb lech, unter 
besonderen Umstanden auch aus Phenolharzhart- 
geweben od. dgl. hergcstellt. 

Die Auslenkkraft fiir den Lagerkorper und da- 
rn it der unzulassigc Vcrkanttmgsdruck ist nicht 

45 mehr an die Passungcn und an die Oberflachengiire 
und dam it hedingte Reibungsverhaltnisse gebun- 
den, sondcrn wird ausschlielilich durch die Elasti- 
zitat des Wcrkstoffes und durch die Dimensionie- 
rung der rechtwinklig zueinander verlaufenden 

50 Verbindmigs- bzw. Befestigungsstegc bestimmt, die 
hicrfur auf Torsion beansprucht werden. Das La- 
ger, nunmchr Glcitlager in Zylinderform oder auch 
Kugellager, wird in das Kreisloch der inneren 
Kreisringscheibe eingesetzt. Das kann bei Zylinder- 

55 lagern durch Einnieten, Einspreizen, bei Kugel- 
lagern mittels einer Schraubhiilse oder durch Ein- 
spritzen oder -pressen mit Kunst- bzw. Prefistoff 
seschehen. Zur Schmierung wird das so eingesetzte 
Lager durch zwei Schalenhalften oder topfartigc 

60 Gebilde eingekapselt, deren Durchmcsser dera 
Auflcndurchmesser der inneren Kreisringscheibe 
zu entsprechen haben, so daS die eine Schalcn- 
halfte auf ihr festklemmt, wiihrend die andere als 



Deckel dazu ausgebildet ist. Der zwischen Lag-er- 
korper und Schalen entstehende zy Under formige 
Hohlraum wird zur Aufnahme von Schmiernlz- 
riugen oder Depotfett als Schmieroltrager ver- 
wendet. In der Zeichnung zeigt 

Fig. t im Schnitt den prinzipiellen Aufbau eines 
erhndungsgemaJJen Motors, 

Fig. 2 eine Abwandlung der Rohrhulse fiir den 
Zusammenbau des Motors, 

Fig. 3 die Draufsicht auf das Scheibengelenk, 

Fig. 4 und 5 eine Seitenansicht und Draufsicht 
der Spreizhefestigung des Lagerkorpers, teils im 
Schnitt, 

Fig. 6 die Befestigung eines Kugellagers mittels 
einer Schraubhiilse, 

Fig. 7 und 8 eine Seitenansicht und Draufsicht 
eines eingespritzten Kugellagers, ebenfalls teils im 
Schnitt, und 

Fig. 0 die Seitenansicht im Schnitt eines Lagers 
mit Olrriekf till rung. 

Bei dem Motor nach Fig, I sind die Scheiben- 
gelenke 10 mit ihren Befestigungsstegen auf die 
Stirnrlachen der in das Standcrpakct ir eingcpreB- 
ten Rohrhulsen 12 gclegt, die somit als Auf lager 
tiir die Scheibengelenke dienen. Durch die Rohr- 
hulsen [2 sind Schraubenbolzen 13 gesteckt, mittels 
welcher abtriebsseitig gleichzcitig die Montage- 
plattc 14 des Motors und auf der andereu Seitc 
der BiigeJ 15 befestigt wcrden. Auf dem Bugel 15 
stutzt sich die Motnrwellc r6 mit der Kugcl 17 zur 
Aufnahme axialer Schubl;r:ifi.e oder des Anker- 
gewi elites ab. Bei diesem Aufbau des Motors ist 
das Einiustieren des Ankers bei der Montage not- 
wendig. Dieses kann vcrmieden wcrden, wenn die 
Rohrhulsen 12 nach Fig. 2 Ansiitze 18 zur paB- 
gerechten Montage der Scheibengelenke io erhalten. 

Fig. 3 zeigt die Ausfiihrung der Scheibengelenke 
als ebenes Stanzteii. Die innere Krcisringsclieibe 19 
ist durch die Verbindungsstege 20 mit der auBeren 
Kreisringscheibe 21 verbunden. Von letzterer gehen 
senkrecht zur Richtung der Verbindungsstege 20 
die BefesLigungsstogc 22 aus. Durch die Torsions- 
moglichkeit der Verbindungsstege 20 und der Be- 
festigungsstege 22 ergibt sich die Wirkung eines 
Kreuz- oder Kardangelenkes mit einer durch die 
Dimensionierung der Stege und der Elastizitat des 
Wcrkstoffes zu bestimmenden Ruckstellkraft. 

N'ach Fig. r ist der Lagerkorper 23 in die innere 
Kreisringscheibe 19 eingenietct. Bei diesern Niet- 
vorgang ist durcli einen Dorn in der Lagcrbohrung 
deren Durchmcsser zu halten. 

Bei der nach Fig. 4 und 5 dargestellten Spreiz- 1 
befestigung ist der innere Rand der inneren Kreis- 
ringscheibe 19 gezahnt und im Durchmcsser so eng 
gehalten, dafi beim Eindriicken des abgesetzten 
Lagerkorpers 23 sich die Zahne 24 etwas durch- 
biegen und so gegen ein Herausfallen des Lager- * 
korpers eine Spreiz wirkung ausuben. Weiterhin 
besteht die Moglichkeit der Schraubbefestigung mit 
Gewinde auf dem abgesetzten Teil des Lager- 
korpers und zugehoriger Mutter. 

Beim Einsetzen eines Kugellagers kann nach > 
Fig. 6 eine Schraubenhiilse 25 verwendet werden. 
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in der durch die innere Ringmutter 28 das Kugel- 
lager und sie selbst durch. die auBere Ringmutter 26 
in der inneren Kreisringscheibe 19 festgehalten 
wird. 

5 Femer kann das Kugel lager nach Fig. 7 und 8 
auch eingespritzt werden. In. diesem Fall ist der 
iniiere Rand der inneren Kreisringscheibe 19 hin- 
rcichcnd auszunchmcn, so dafl nur Zahne 29 zur 
Zentrierung des Kugellagers verbleiben, urn eine 

10 .starke Verbindung zwischen den beiderseitigen 
Halteringen.30 au.s Kunststoff oder Preflstoff zu 
erhalten. 

Zur Schmicrolversorgung des Lagers wird nach 
Fig. 1 ein topfformiges Tcil 31 auf die innere 

15 Kreisringscheibe 19 aufgesetzt, auf der es sich an 
deren Au Lien rand durch Eigenfederung und Sicken 
maflgerccht restklemmt. Von der anderen Seite 
wird dieses topfformige Teil 31 durch einen bis an 
das Scheibengelenk reichenden DeckeJ 32 abge- 

20 schlosscn. Der so entstehende Hohlraum zwischen 
Lagerkorper und Topf mit Deckel wird durch Filz- 
ringe 33 als Schmicroltrager ausgefiillt, so dafl sich 
im Fall eines Sinterlagers die sogenannte Zusatz- 
schmierung, im Fall eines Lagerktirpers aus niclu- 

«5 poroscm Werkstoff die Kiascn- odcr Dochtschmie- 
rung ergibt. 

Fig. 9 zeigt schliefliich die Ausfuhrung eines sol- 
chcn Lagers mit Olriickfiihrung, wobei durch die 
beiderseits des Lagerkcirpcrs aufgebrachten Spreng- 

30 ringtf 34 das ctwa aus dem Lagerkorper austretendc 
und an der Welle entlanglaufcnde 01 auf die Filz- 
ringe 35 abgeschleudert wird. Zur Ausgleichsmog- 
lichkeit der Olsattigung zwischen den Filzringcn 
ist hier die Kreisringscheibe 19 durchbrochen oder 

35 entsprechend gezahnt auszufiihrcn. 

PaTENTANSPRUCHE: 

1. Elektrornotor kleiner Bauart, dadurch ge- 
kennzeichnet. dan die Lagerkorper in Kreuz- 

40 gclenke, und zwar insbesonderc in als Kreuz- 
gclenkc wirkende Scheibengelenke eingesctzt 
sind. 

2. Elektrornotor kleiner Bauart nach An- 
spruch 1. dadurch gekennzeichnet. dafl die 

45 Schcibcngelenke aus zwei konzentrischen Kreis- 
ringscheiben bestehen, deren beiden Verbin- 
dungsstege senkrecht zu den von den aulieren 
Krcisringschciben ausgchenden beiden Betesti- 
gungsstcgen verlaufen. 

50 3. Elektrornotor kleiner Bauart nach An- 

spruch 2, dadurch gekennzeichnet, daB als Auf- 
lager fiir die Befestigungsstege der Scjheiben- 
gelcnke die Stirnseitcn von in das Standerpaket 
eingepreflten und iiber diese vorstehenden Rohr- 

55 hiilsen dienen. 

4. Elektrornotor kleiner Bauart na;h An- 
spruch 3, dadurch gekennzeichnet, dafl die 
Stirnseite der Rohrhtilsen zum- pafigerechten 
Aufsetzen der Scheibengelenke abgesetzt sind. 

60 5. Elektrornotor kleiner Bauart nach An- 

spruch 2, dadurch gekennzeichnet, daB die 



Lagerkorper in die inneren Kreisringscheiben 
der Scheibengelenke eingenietet sind. 

6. Elektrornotor kleiner Bauart nach An- 
spruch.2, dadurch gekennzeichnet, dafl der 65 
innere Kreisrand der inneren Kreisringscheibe 
gezahnt und der Durchmesser so gewahlt ist, 
dafl sich erne Spreizwirkung gegen das Heraus- 
fallen der eingedriickten, abgesetzten Lager- 
korper ergibt. 70 

7. Elektrornotor kleiner Bauart nach An- 
spruch 2, dadurch gekennzeichnet, dafl die 
Lagerkorper mittels Schraubgewinde auf ihrem 
abgesetzten Teil und zugehoriger Mutter in die 
innere Kreisringscheibe des Scheibengelenkes 75 
eingeschraubt sind. 

8. Elektrornotor kleiner Bauart nach An- 
spruch 2, dadurch gekennzeichnet, dafl die 
Lagerkorper mittels Schraubhtilse und zuge- 
horiger Innen- «nd Auflen ringmutter in die 80 
innere Kreisringscherbe des Scheibengelenkes 
eingeschraubt sind. 

9. Elektrornotor kleiner Bauart nach An- 
spruch 2, dadurch gekennzeichnet, dafl die 
Lagerkorper in die iuncre Kreisringscheibe des 85 
Scheibengelenkes eingespritzt oder eingepreflt 
sind. 

to. Elektrornotor kleiner Bauart nach An- 
spruch 2, dadurch gekennzeichnet, dafl die 
Lagerkorper unter Bildung eines Hohlraumes 90 
durch ein auf dern auBeren Rand der inneren 
Kreisringscheibe des Scheibengelenkes durch 
Eigenfederung und Sicken sich maflgerccht 
festklcnimendes topfformiges Tcil und durch 
einen bis an die Gelcnkscheibe reichenden 95 
Deckel fiir dieses topfformige Teil umschlos- 
sen sind. 

it. Elektrornotor kleiner Bauart nach An- 
spruch 10, dadurch gekennzeichnet, dafl der 
zwischen Lagerkorper und topfformigem Teil 100 
mit Deckel gebildete Raum durch Filzringc 
odcr Depotfett als Oltrager ausgefiillt ist. 

12. Elektrornotor kleiner Bauart nach An- 
spruch io, dadurch gekennzeichnet. dafl das 
topfformige Teil und der zugehorige Deckel 105 
in Achsrichtung so groB> ausgefiihrt sind, dafi 
die beiderseits der Lagerkorper iibcrstehenden 
Filzringe das von den Spritzringcn der Welle 
abgesclileuderte .01 aufzufangen vermogen. 

13. Elektrornotor kleiner Bauart nach An- 1*° 
spruch 10, dadurch gekennzeichnet, dafl zum 
Olausgleich zwischen Oltragern die innere 
Kreisringscheibe des Scheibengelenkes durch- 
brochen oder entsprechend gezahnt ist. 

E4. Elektrornotor kleiner Bauart nach An- 115 
spruch 10, dadurch gekennzeichnet, dafl die 
Spritzringe in Nuten der Welle eingelegte 
Sprengringc sind. 

In Betracht gezogene Druckschriften : *ao 
Deutsche Patentschriften Nr. 507663, 625 270; 
britische Patentschrift Nr. 522 200. 
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[There are no amendments to this patent.] 

Claim 

A bearing device for a rotary electric machine equipped with a shaft to which a rotor is 
fixed, where this shaft receives a load causing a radial deflection at one end on the output side, 
and two support members which support this shaft at the two ends of the rotor by means of 
self-aligning bearings, characterized by the fact that the support member supporting the output 
side of the aforementioned shaft is less rigid then the support member supporting the non-output 
side, and the support member supporting the aforementioned output side is elastically deformed 
by the aforementioned load causing a radial deflection. 

Detailed explanation of the invention 

The present invention relates to a bearing device for a rotary electric machine, such as an 
electric motor, etc. In particular, it relates to a bearing device, such as a self-aligning bearing. 

First of all, an example of an electric motor using conventional self-aligning bearings will 
be explained in relation to Figure 1. 

In Figure 1, (1) is the cup-shaped frame created from cast iron, etc., of high rigidity, 
stator (2) is fixed on the inside thereof, and rotor (4) which holds shaft (3) is set inside stator (2). 
Bearing seat (5) is formed at the center of the bottom part of frame ( 1 ) set at the output side, 
namely, the right side, and here, there is one self-aligning bearing (6A) which supports the output 
side of shaft (3). Self-aligning bearing (6A) is mounted with bearing support metal fittings (9) in 
a state such that plate spring (7) and oil-impregnated felt (8) are interposed. At the other end, end 
bracket (10) having bearing seat (1 1 ) is fixed to the non-output side, namely, the left side. The 
other self-aligning bearing (6B) which supports the non-output side of shaft (3) is set in this 
bearing seat (11) and is mounted with bearing support metal fittings (9) in a similar state such 
that plate spring (7) and oil-impregnated felt (8) are interposed. 

In an electric motor constituted as described above, if a load (P) causing a radial 
deflection such as belt stress, etc., acts on the end of the output side of shaft (3), shaft (3) will 
deform elastically as shown in Figure 2 when a load is driven with belt, etc., by attaching a 
pulley, etc., not shown in the figure, to notch (12) formed at the end of the output side of shaft 
(3). 

If this is examined for the case of an actual machine, as shown in Figure 3, shaft (3) 
deforms as indicated by the solid line from the linear position indicated by the dot-dash line 
when a load (P) is applied to the end of the output side of shaft (3). At this time, self-aligning 
bearing (6A) slides and rotates within bearing seat (5) due to the flexing of shaft (3) since the 
outer circumference of the bearing seat has a spherical shape. When the load is removed from 
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shaft (3) thereafter, shaft (3) is restored to the original state as shown in Figure 4, but bearing 
(6A) is not restored completely (core displacement during the assembly can be adjusted by this 
type of self-aligning bearing, but a return property cannot be expected with respect to flexing of 
the shaft) and contact points due to so-called twisted parts (13A) and (1313) are created with a 
space (S) between shaft (3) and bearing (6A). 

This was confirmed according to calculations and tests where, as shown in Figure 2, 
displacement 5 of the extreme end part of the projecting output side of shaft (3) was 0.025 mm, 
and twisted parts were created with space S = 0.015 mm when total length 1 of shaft (3) was 
150 mm. length h of shaft (3) between the two bearings was 70 mm. projecting output side 
length 1: from bearing (6A) of shaft (3) was 80 mm, diameter d of shaft (3) was 10 mm, and load 
(P) was 15 kg. 

When the bearing causes twisting, there are activation defects for electric motors of small 
output in addition to increased bearing loss. 

Incidentally, if the dimension of space S is made larger than the amount of displacement 
of the shaft, this problem is solved, but when this is done, the shaft moves and generates a 
rattling sound so it becomes unfavorable for practical use. 

Therefore, conventional measures include increasing the contact angle (indicated by a in 
Figure 3) or reducing the spring pressure of plate spring (7), but both of these measures only 
decrease the contact pressure at the twisted contact part and do not constitute a basic 
countermeasure, and if the resistance of the bearing part to radial loads decreases or if the load is 
a twisting load, the spherical face outer circumferential part of the bearing slides and rotates 
continuously within the bearing seat in accompaniment with the Hexing of the shaft and friction 

becomes a problem in this section. 

, ... '■ . . I 

The objective of the present invention is to eliminate the aforementioned disadvantages in 

the prior art and to provide a bearing device for a rotary electric machine which does not 

generate twisting of the bearing and which has superior concentricity. 

In order to achieve this objective, the present invention is characterized by the fact that 
the support member supporting the output side of the shaft is less rigid than the support member 
supporting the non-output side, and this support member is elastically deformed by a load 
causing a radial deflection applied to the output side of the shaft. 

Below, one application example of the present invention will be explained in relation to 
Figures 5 and 6. In the figures, the same codes as Figure 1 indicate the same or equivalent items. 

The bottom part of cup-shaped frame (14) created from cast iron, etc., of great rigidity is 
set at the non-output side, namely, the left side, and self-aligning bearing (6B) is mounted with 
bearing support metal fittings (9) on bearing support part (15) formed at the center part thereof in 
a state such that plate spring (7) and oil-impregnated felt (8) are interposed. End bracket (16) is 
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fixed at the open end of frame (14) positioned at the output side, namely, the right side. This end 
bracket (16) is formed by a pressed steel plate, and it comprises bearing support part ( 1 8) and 
flexible part (17) capable of elastically deforming due to a load causing a radial deflection on the 
end of the output side of shaft (3). Self-aligning bearing (6A) is mounted on bearing support part 
(18) in a state such that plate spring (7) and oil-impregnated felt (8) are interposed. 

In this application example constituted as described above, even if shaft (3) flexes due to 
a load applied to the end of the output side of shaft (3), flexible part (17) of end bracket (16) 
elastically deforms and follows the flexing of shaft (3) as shown in Figure 7 without the spherical 
face outer circumference of bearing (6A) sliding or rotating, thus there is no influence on bearing 
(6A). Incidentally, according to tests, there was a flexing of 0.04 mm in flexible part (17) of the 
end bracket shown in Figure 7, which is greater than bearing space S (0.015 mm) for the 
aforementioned dimensions and load conditions, so twisting of the bearing was not generated. 

In the aforementioned application example, a press molded iron plate was used as the end 
bracket provided at the output side of frame (1), but in addition, it is also possible to use a 
molded piece by aluminum die casting with a thick outer circumferential section and a thin 
center part for supporting the bearing support part in order to provide flexibility at the middle 
part. 

As explained above, according to the present invention, even if the shaft flexes due to a 
load being applied to the end of the output side of the shaft, the support member deforms 
elastically and follows the flexing of the shaft since the support member supporting the output 
side of the shaft is less rigid than the support member supporting the non-output side, and this 
support member elastically deforms due to the load applied to the output side of the shaft. In this 
way, pinching of the bearing is not generated and the concentricity of the bearing can be 
maintained favorably. 

Brief description of the figures 

Figure 1 is a main part, cutout side view of an electric motor using conventional self- 
aligning bearings, Figure 2 is an explanatory diagram showing the flexed state of the shaft when 
a load causing a radial deflection is applied to the shaft of the electric motor shown in Figure 1, 
Figures 3 and 4 are enlarged cross-sectional views of the output side bearing support section for 
explaining why twisting is created in the bearing of the electric motor shown in Figure 1, 
Figure 5 is a main part, cutout side view of an electric motor related to an application example of 
the present invention, Figure 6 is a frontal view of the output side end bracket section of the 
electric motor shown in Figure 5, and Figure 7 is an enlarged cross-sectional view of the output 
side bearing support section of the electric motor shown in Figure 5. 
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(3)... shaft, (6A)... output side self-aligning bearing, (6B)... non-output side self-aligning 
bearing, (14)... frame, (16)... end bracket, (17)... flexible part. 




Figure 3 
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Figure 6 
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Figure 7 
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In the construction of small motors, the installation of hearings still calls for a great 
deal of time and equipment in view of the requirement that the rotational speed behavior 
be as uniform as possible from one motor to the next. In order to facilitate this work, 
spherical cap bearings are normally used which are capable of aligning themselves with 
the axis of the shaft in the spherical shell of the bearing carrier. If the edge pressure stem- 
ming from the inevitably remaining mechanical inaccuracies cannot be prevented, it 
should at least be kept as low as possible so that ail of the motors have the same friction 
conditions in the bearings. In the relation between the holding forces for the spherical cap 
and the edge pressure that might occur, however, especially in motors with low and very 
low output, the holding forces for the spherical cap already have to be selected so high 
that the edge pressure remaining is still too much and the speeds of the motors are scat- 
tered. Therefore, in order to keep the edge pressure within an acceptable range, not only 
extremely painstaking working of the spherical cap seat surface but also a very careful 
assembly of the motors are required. 

This is not remedied by the already known approaches of using star-shaped or spoke- 
shaped punched sheet metal parts as the bearing carriers. The star-shaped bearing carrier 
is especially supposed to create a substitute for the bearing plate and to facilitate the cen- 
tering; with the spoke-shaped bearing carrier, on the other hand, an adjustable thrust 
bearing is to be created for high-speed machines in order to suppress noises. In the for- 
mer, the radial arms of the star are alternatingly bent out in two planes that are parallel to 
each other, so that the star is clamped to a ring part whose inside is like a toothed wheel 
that is attached to the motor housing. The tension necessary for this purpose already calls 
for such a sheet metal thickness that autonomous alignment is impossible and the risk of 
edge pressure is actually higher rather than lower in comparison to the normal bearing 
design. The spoke-shaped bearing carrier is used in a parallel dual arrangement in that a 
ring that moves in the bearing housing is screwed on both sides of each bearing carrier. 
The hub parts are likewise connected by a ring in which the ball bearing is inserted in the 
normal construction style. As a result of the spokes, the bearing becomes somewhat elas- 
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tic against axial shearing action. However, the alignment with the shaft axis can only be 
slight and furthermore, this is made very difficult by the dual arrangement. Therefore, 
none of these versions is able to meet the high demands in terms of the absence of edge 
pressure. 

In order to avoid the above-mentioned complex work, it is proposed according to the 
invention to insert the bearing body into a universal joint and especially into a disk joint 
that functions as a universal joint. The disk joint can consist of two concentric circular 
disks whose two connection webs run perpendicular to the two attachment webs that 
emerge from the outer circular ring and with whose extension the disk joint simultane- 
ously becomes the bearing bracket. It is advantageously made as a flat stamped part, pri- 
marily of steel or sheet metal, or else under special circumstances, of phenol resin stiff 
fabrics or the like. 

The deflection force for the bearing bodies and thus the impermissible canting pres- 
sure are no longer related to the close-tolerance work and to the surface quality and 
resultant friction conditions, but rather are exclusively determined by the elasticity of the 
material and by the dimensioning of the connection or attachment webs that run at a right 
angle with respect to each- other and that are torsionally stressed for this purpose. The 
bearing, be it a sliding bearing in cylindrical form or a ball bearing, is inserted into the 
circular hole of the inner circular ring disk. In the case of cylindrical bearings, this can be 
done by means of a screw sleeve or by injecting or compressing plastic or pressed mate- 
rial. For lubrication purposes, the bearing thus inserted is encapsulated by two shell 
halves or by a pot-like structure whose diameters have to correspond to the outer diame- 
ter of the inner circular ring disk, so that one shell half clamps onto it while the other is 
configured as a matching cover. The cylindrical cavity formed between the bearing body 
and the shells is used to receive lubrication felt rings or deposit grease as the lubricating 
oil carrier. The drawing shows the following: 

Figure 1 a cross section of the structural principle of a motor according to the 

invention, 

Figure 2 a modification of the tubular sleeve for the assembly of the motor, 
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Figure 3 the top view of the disk joint. 

Figures 4 and 5 a side view and a top view of the expanding attachment of the bearing 

body, partially in a cross section, 
Figure 6 the attachment of a ball bearing by means of a screwed sleeve, 

Figures 7 and 8 a side view and top view of an injection-molded ball bearing, likewise 

in a cross section, and 
Figure 9 the side view in a cross section of a bearing with an oil return. 

In the motor according to Figure 1, the disk joints 10 with their attachment webs are 
placed on the end faces of the tube sleeves 12 that are pressed into the support package 
1 1 and that thus serve as supports for the disk joints. Screw bolts 13 are inserted through 
the tube sleeves 12 and, by means of said screw bolts, the assembly plate 14 of the motor 
is attached on the drive side, while the bracket 15 is attached on the other side. The motor 
shaft 16 with the ball 17 is supported on the bracket 15 so as to absorb axial shearing 
forces or the rotor weight. With this design of the motor, it is necessary to adjust the rotor 
at the time of the assembly. This can be avoided if the tube sleeves 12 according to Fig- 
ure 2 are provided with projections 18 that allow the tight fit of the disk joints 10. 

Figure 3 shows the version of thedisk joint as a Hat stamped part. The inner circular 
rino disk 19 is connected by the connection webs 20 to the outer ^circular ring disk 21. 
From the latter, the attachment webs 22 extend perpendicularly towards the connection 
webs 20. The torsion allowed by the connection webs 20 and by the attachment webs 22 
creates the effect of a universal joint or Cardan joint with a recovery force that can be 
determined as a function of the dimensioning of the webs and of the elasticity of the 
material. 

According to Figure 1, the bearing body 23 is riveted into the inner circular ring disk 
19. During this riveting procedure, a mandrel in the bearing bore ensures that the proper 
diameter is maintained. 

In the expanding attachment shown in Figures 4 and 5, the inner edge of the inner cir- 
cular ring disk 19 is toothed and its diameter is kept so small that, when the stepped 
bearing body 23 is pressed in, the teeth 24 are somewhat bent, thereby exerting an ex- 
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panding effect that prevents the bearing body from falling out. Moreover, the possibility 
exists for a screw attachment with threads on the stepped part of the bearing body and 
matching nuts. 

When a ball bearing is inserted, according to Figure 6, a screw sleeve 25 can also be 
used, in which the ball bearing is held by the inner ring nut 28, while the sleeve itself is 
held by the outer ring nut 26 in the inner circular ring disk 19. 

Moreover, the ball bearing according to Figures 7 and 8 can also be injection-molded. 
In this case, the inner edge of the inner circular ring disk 19 has to be machined in such a 
way that only teeth 29, for purposes of centering the ball bearing, remain so as to create a 
strong connection between the holding rings 30 on both sides, which are made of plastic 
or pressed material. 

In order to supply lubricating oil to the bearing, according to Figure 1, a pot-shaped 
part 31 is mounted onto the inner circular ring disk 19 on which it clamps itself on the 
outer edge by means of intrinsic springiness and of beads having the proper dimension. 
From the other side, this pot-shaped part 31 is closed off by a cover 32 that extends all 
the way to the disk joint. The cavity thus formed between the bearing body and the pot 
with the cover is filled with felt rings 33 as lubricating oil carriers, giving rise to so-called 

auxiliary lubrication in theicase of a sintered metal bearinu, and to cushion or wick lubri- 

J I 

cation in the case of a bearing body made of non-porous material. 

Finally, Figure 9 shows such a bearing with an oil return, whereby the oil that might 
come out of the bearing body and run along the shaft is cast onto the felt rings 35 by 
means of the spring rings 34 mounted on both sides of the bearing body. In order to make 
it possible for the oil saturation to be compensated for between the felt rings, the circular 
ring disk 19 has to be designed so as to be interrupted or appropriately toothed. 



Patent Claims 



1. A compact electric motor, characterized in that the bearing bodies are inserted into 
universal joints, especially into disk joints that function as universal joints. 

2. The compact electric motor according to Claim 1, characterized in that the disk joints 
consist of two concentric circular disks whose two connection webs run perpendicular 
to the two attachment webs that emerge from the outer circular ring. 

3. The compact electric motor according to Claim 2, characterized in that the end faces 
of sleeve tubes that are pressed into the support package and that extend beyond said 
end laces serve as the support for the attachment webs of the disk joints. 

4. The compact electric motor according to Claim 3, characterized in that the end face of 
the tube sleeves are stepped so that the disk joints can be mounted with a tight fit. 

5. The compact electric motor according to Claim 2, characterized in that the bearing 
bodies are riveted into the inner circular ring disks of the disk joints. 

6. The compact electric motor according to Claim 2, characterized in that the inner cir- 
cular edge of the inner circular ring disk is toothed and its diameter is selected so as 
to result in an expanding effect that prevents the stepped bearing body, which has 
been pressed in, from falling out. 



7. The compact electric motor according to Claim 2, characterized in that the bearing 
bodies are screwed into the inner circular ring disk of the disk joint by means of a 
threaded screw on their stepped part and appertaining nuts. 

8. The compact electric motor according to Claim 2, characterized in that the bearing 
bodies are screwed into the inner circular ring disk of the disk joint by means of a 
threaded sleeve and appertaining inner and outer ring nuts. 

9. The compact electric motor according to Claim 2, characterized in that the bearing 
bodies are injected or pressed into the inner circular ring disk of the disk joint. 

10. The compact electric motor according to Claim 2, characterized in that the bearing 
bodies, forming a cavity, are surrounded by a pot-shaped part that is clamped with a 
tight fit on the outer edge of the inner circular ring disk of the disk joint as a result of 
intrinsic springiness and of beads, and surrounded by a cover for this pot-shaped part 
that extends all the way to the joint disk. 

11. The compact electric motor according to Claim 10, characterized in that the space 
formed between the bearing body and the pot-shaped part with the cover is filled with 
felt rings or deposit grease as the oil carrier. 
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12. The compact electric motor according to Claim 10, characterized in that the pot- 
shaped part and the appertaining cover are designed so as to be of such a size in the 
axial direction that the felt rings projecting at both sides of the bearing bodies are 
capable of catching the oil cast off the shaft by the injection rings. 



13. The compact electric motor according to Claim 10, characterized in that, for purposes 
of oil compensation between the oil carriers, the inner circular ring disk of the disk 
joint is interrupted or appropriately toothed. 



14. The compact electric motor according to Claim 10, characterized in that the injection 
rings are spring rings laid into grooves of the shaft. 
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[57] With this bearing system for a motor sifalt (7) 
of a pump drive, there are bearings (6, II), 
each of which is arranged in a bearing holder 
(4, 10) made of elastic material. These bearing 
holders (4, 10) can have either a sealing lip 
(1 2) that creates a seal towards the motor shaft 
(7) or a front wall (8) the closes off the motor 
casing ( I ) towards the outside. 
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Patent Claims 

1. Bearing system for the motor shaft of a pump drive, with two bearings, wherein each 
bearing is held in a casing by means of a bearing holder, characterized in that the 
bearing holders (4, 10) are configured as elastic circular bodies which are on the out- 
side of the motor casing (l) and which support the bearings (6) on the inside. 

2. Bearing system according to Claim l, characterized in that the bearing holders (4, 10) 
are snapped into the casing (I ). 

3. Bearing system according to Claim I or 2, characterized in that the bearing holder 
(10) on the pump side has a sealing lip (12) that lies against and encircles the motor 
shaft (7). 

4. Bearing system according to Claim 1 or 2, characterized in that the bearing holder (4) 
on the collector side has a front wall (2) that seals off the outside of the circular body. 

5. Bearing system according to one or more of the preceding claims, characterized in 
that each bearing (6) is inserted into a circular slot (5) running around the bearing 
holder (4, 10). 

6. Bearing system according to one or more of the preceding claims, characterized in 
that the bearing (6) is a closed ring made of sintered material. 
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Description 

The present invention relates to a bearing system for the motor shaft of a pump drive, 
with two bearings, wherein each bearing is held in a casing by means of a bearing holder. 
Such bearing systems are generally known. 

With the known bearing systems, the bearing holder is configured as a clamping rim 
and it is a relatively rigid component. Consequently, vibrations of the motor shaft are 
transmitted via the bearing holder to the motor casing. Such vibrations are especially un- 
desired when they occur with pump drives, where they cause a detrimental high level of 
wear and give rise to unwelcome noise. 

The invention has the objective of designing a bearing system of the above-mentioned 
type in such a way that it can damp vibrations of the motor shaft. This objective is 
achieved according to the invention in that the bearing holders are configured as elastic 
circular bodies which are on the outside of the motor casing and which support the bear- 
ings on the inside. 

With this design, the motor shaft is elastically supported in a simple manner so that 
very little or no vibration is transmitted to the motor casing. In spite of these functional 
advantages, the bearing holders can be designed so simply that they can be manufactured 
at low cost, an aspect that is particularly significant when it comes to mass-produced 
parts, which is usually the case with pumps. 

The bearing system can be manufactured especially inexpensively when the bearing 
holders are snapped into the casing. This feature allows for fast assembly. 

The bearing holders can fulfill a double function if, according to an advantageous 
embodiment of the invention, the bearing holder on the pump side has a sealing lip that 
lies against and encircles the motor shaft. The bearing holder is then concurrently a gas- 
ket, thus saving on one component. Furthermore, this feature saves space and ensures that 
the gasket is precisely flush with the bearing and thus with the motor shaft. 
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On the side that lies across from the pump chamber, the bearing holder can also con- 
currently fulfill the necessary sealing function if the bearing holder on the collector side 
has a front wall that seals off the outside of the circular body. 

The bearing in question can be quickly mounted in the bearing holder if it is inserted 
into a peripheral circular slot of the circular body. 

It is particularly cost-effective and especially advantageous for very small pumps if 
the bearing is in the form of a closed ring made of sintered material. 

The invention allows numerous embodiment variants. In order to further illustrate 
this, the drawing depicts a pump motor in which the two bearings of its motor shaft are 
shown in a lengthwise section. 

The drawing shows a cylindrical motor casing 1 that is closed off towards both sides 
by means of a front plate 2, 3. A bearing holder 4 made of an elastic material, especially 
rubber or thermoplastic caoutchouc, is snapped into the front plate 2 and, in an inner, 
peripheral circular slot 5, this holder 4 supports a bearing 6 which is a bearing ring made 
of sintered material. This bearing 6 supports the end of a motor shaft 7 on the collector 
side. 

The bearing holder 6 is a circular body that forms a unit together with the outer front 
wall 8 so that the bearing holder 4 with this front wall 8 completely encloses an opening 
9 in the front plate 2. i 

A bearing holder 10 having a bearing 11 is also snapped into the front plate 3. This 
bearing holder 10 differs from the one described above in that, instead of the front wall 8, 
it has a sealing lip 12 that lies against the motor shaft 7 so as to seal it, as a result of 
which it seals off a pump chamber 13 located on this side towards the motor casing 1. 
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© Lagerung der Motorwelle eines Pumpenantriebs 

Boi der Lagorung oinor Motorwelle (7) oines Pumpenan- 
triebs sind Lager (6. 11) jawetls in einem Lagerhalter (4, 11) 
aus elastischem Material angeordnet Diese Lagerhalter (4. 
11) konnen entweder eine zur Motorwelle (7) hin dichtende 
Oichtlippe (12) Oder eine das Motorgeh&use (1) noch auften 
hin abschlieBende Stirnwand (8) aufweisen. 
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Patentanspriichc ein Bauteil eingespart wird. Weiterhin wird durch dieses 

Merkmal Bauraum eingespart und sichcrgcstellt. daO 

1. Lagerungder Motorweile eines Pumpenantriebs die Dichtung genau mit dem Lager und damit der Mo- 
mitteis zwcicr Lager, bei welcher jedes Lager mit- torwelle fluchtet 

tels eines Lagerhalters in einem Gehause gchalten 5 Auch an der der Pumpenkammcr gcgeniiberliegen- 
ist, dadurch gekennzeichnet. daB die Lagerhalter den Seite kann der Lagerhalter zugleich die erforderii- 
(4, 10) als auBenseitig im Motorgehiiuse (l)gclager- che Dichtfunktion ubernehmen, wenn der kollektorseiti- 
te, elastische Ringkorper ausgebildet sind, welche ge Lagerhalter eine den Ringkbrper auBenseitig ver- 
innenseitig jeweils das Lager (6) tragen. schlieBende Stirnwand haL 

2. Lagerung nach Anspruch 1, dadurch gekenn- 10 Das jeweilige Lager ist rasch im Lagerhalter zu mon- 
zeichnet, daO die Lagerhalter (4, 10) im Gehause (1) tiercn, wenn es jeweils in eine umlaufende Ringnut des 
eingeknopft sind. Ringkorpers eingesetzt ist. 

3. Lagerung nach den Anspriichen 1 oder 2, da- Besonders kostengvinstig und insbesondere fur 
durch gekennzeichnet, daB der pumpenseitige La- Kleinstpumpen vorteilhaft ist es, wenn das Lager jeweils 
gerhalter (10) eine auf der Motorweile (7) auflie- 15 ein geschlossener Ring aus Sintermaterial ist. 

gende, umlaufende Dichtlippe (12) hat. Die Erfindung liiBt zahlreiche Ausfiihrungsformen zu. 

4. Lagerung nach den Anspriichen I oder 2, da- Zu ihrer weiteren Verdeutlichung ist in der Zeichnung 
durch gekennzeichnet, daB der kollektorseitige La- ein Pumpenmotor dargestcllt, bci dem die beiden Lage- 
gerhalter (4) eine den Ringkorper auBenseitig ver- rungen seiner Motorweile im Liingsschnitt wiedergege- 
schlieBende Stirnwand (2) ha t. 20 ben wurden. 

5. Lagerung nach eincm oder mehrercn der voran- Die Zeichnung zeigt ein zylindrisches Motorgehiiuse 
gehenden Anspriiche, dadurch gekennzeichnet, daB 1, welches nach beiden Seitcn hin jeweils von einer 
das Lager (6) jeweils in cine umlaufende Ringnut (5) Stirnplatte 2, 3 abgeschlossen ist. In die Stirnpiattc 2 ist 
des Lagerhalters (4, 10) eingesetzt ist ein aus elastischem Material, insbesondere Gummi oder 

6. Lagerung nach einem oder mehrercn der voran- 25 thermoplastischcm Kautschuk, bestehender Lagerhal- 
gehenden Ansprtichc, dadurch gekennzeichnet, dafl ter 4 eingeknopft, der in einer innenseitigen, umluufcn- 
das Lager (6) jeweils ein geschlossener Ring aus den Ringnut 5 ein Lager 6 haltert, bei dem es sich um 
Simermaterial ist. einen Lagcrring aus Sintermaterial handclt. Dieses La- 
ger fi iagcrt das koilcktorseitigc Endc einer Motorweile 

Beschreibung 30 7. 

Bei dem Lagerhalter 6 handclt es sich um einen Ring- 
Die Erfindung bczieht sich auf cine Lagerung der korpcr, der mit einer aufienseitigen Stirnwand 8 eine 
Motorweile eines Pumpenantriebs mitteis zwcicr Lager, Einheit bildct, so daB der Lagerhalter 4 mit dieser Stirn- 
bei welcher jedes Lager mitteis eines Lagerhalters in wand 8 eine Offnung 9 in der Stirnplatte 2 v6llig ab- 
einem Gehause gehaltcn ist. Solche Lagerungen sind 35 schiieflt. 

ailgemein bekannt. Auch in die Stirnplatte 3 ist ein Lagerhalter 10 mit 

Beiden bckannten Lagerungen ist der Lagerhalter als eincm Lager 11 eingeknopft Dieser Lagerhalter 10 un- 
Klemmbrillc ausgebildet und stellt ein relativ starres tcrschcidet sich von dem zuvor beschriebenen dadurch, 
Bauteil dar. Dcshnlb werden Schwingungen der Motor- daB er statt der Stirnwand 8 eine umlaufende Dichtlippe 
wellc uber den Lagerhalter auf das Motorgehiiuse iiber- 40 12 hat, die dichtend auf der Motorweile 7 auflicgt und 
tragen. Solche Schwingungen treten vor allcm bci Pum- dadurch einen auf dieser Seite befindlichen Pumpcn- 
penantrieben unangenehm in Erscheinung, fiihren zu raum 13 zum Motorgehiiuse 1 hin abdichtet 
eincm unerwunscht hohen VcrschlciB und sind Ursachc 
fOr storendc Gerausche. 

Der Erfindung licgt die Aufgabc zugrunde, eine Lage- 45 
rung der cingangs genannten Art derart zu gcstaltcn, 
daB mit ihr Schwingungen der Motorweile gedampft 
werden kbnncn. Dicse Aufgabe wird erfindungsgemafl 
dadurch gelost, daB die Lagerhalter als auBenseitig im 
Gehause geiagcrte, elastische Ringkbrper ausgebildet 50 
sind, weiche innenseitig jeweils das Lager tragen. 

Durch dicsc Gestaltung wird die Motorweile auf ein- 
fache N^eise elastisch gelagert, so daB sic keinc oder nur 
gcringc Schwingungen auf das Motorgehiiuse uber- 
tragt Trotz dieser funktionelten Vorteile konnen die 55 
Lagerhalter uberaus cinfach gestaltet sein, so daB die 
Lagerung kostengunstig herstellbar ist was insbesonde- 
re fur Massentciic, um die es sich bei Pumpen mcist 
handelt.bedeutsam ist 

Ganz besonders kostengOnstig ist die Lagerung her- eo 
stellbar. wenn die Lagerhalter im Gehause eingeknopft 
sind. Durch dieses Merkmal ist eine rasche Montage 
mdglich. 

Die Lagerhalter vermogen eine Doppelfunktion aus- 
zuiiben. wenn gemiiB einer vorteilhaften Ausgestaltung 55 
der Erfindung der pumpenseitige Lagerhalter cine auf 
der Motorweile aufliegcndc. umlaufende Dichtlippe hat 
Der Lagerhalter ist dann zugleich eine Dichtung, so daB 
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The bearing system has two bearings each held in a casing. The holders 
(4,10) are designed as elastic circular bodies on the outside of the motor 
casing (1). The elastic bodies carry the bearings (6) on the inside. The 
bearing holder on the side of the pump has a sealing lip (12) around the 
motors shaft. The bearing holder on the . co 1 lector side has an end wall 
(2) that closes the circular body on. the outside. 

The bearing ts inserted onto *a circular slot (5) running around the 
bearing holder. The bearing is made of a closed ring of sintered 
material . 

ADVANTAGE - Vibrations and movements of- shaft are damped. Bearing is 
cheap if holders snap into casinq . 
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(54) Electric motor for a rotary pump. 



(57) The invention relates to electric motors. 

This electric motor for driving a rotary pump is of the type comprising a shaft on which are set the 
pump impeller 11, the motor rotor 16 and the coolingfen 23. The shaft 17 is mounted in two supports 18, 
19 each of which is molded from a single piece of plastic material and is provided with a central part 
which constitutes an elastic bearing which is integral with the support. The bearing and its support can be 
made from a polyamide containing chopped glass fibers, or further the ring can be lined with a bearing 
made from polyamide containing Teflon (registered trademark). 

Major application : electric pump for emptying washing machines. 
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The present invention relates to an electric motor for driving a rotary pump, in particular an 
electric pump for emptying washing machines. As is well known, these motors pose several problems 
with reference to the shaft support. 

In the solution most often used, the shaft which carries the pump impeller and the motor with its 
cooling fan, is mounted on two supports via two bearings which are retained in their respective positions 
by fixing springs. Appropriate spacer rings are slipped onto the shaft to allow an axial clearance between 
the motor rotor and the support. 

This solution presents the drawback of requiring the complicated and precise mounting of a 
multiplicity of parts, which leads to difficulties of adjustment and control to guarantee the tolerances. In 
addition, it is necessary to use special metallic bearings of the self-lubricating type, which do not 
guarantee in all cases an exact alignment and centering of the shaft; the result is that the operation of the 
pump may be noisy due to mechanical or electrical flutter. 

The objective of the present invention is to provide an electric motor for driving a rotary pump 
equipped with a simplified support device which requires only one less complex mounting operation, while 
also improving precision and the resulting reliability in service. The improvement in reliability is 
manifested in particular on the hydraulic seal gasket, located on the side of the pump impeller, a gasket 
which represents the most critical part of the pump, due to the hydraulic and thermal stresses to which 
the seal packing is subjected. 

This objective is achieved in an electric motor for driving a rotary pump provided with a shaft on 
which are fixed the impeller and the rotor, with its cooling fan, said shaft being mounted on two rigid 
supports provided with centering and alignment elements of low friction coefficient. 

The pump motor of the invention is characterized in that each of said supports is formed from a 
single part molded from plastic material and provided with a central part which constitutes an elastic 
bearing which is integral with the support. 

The solution thus allows eliminating the metallic bearings and their springs, as well as the spacer 
rings; as well as automatically insuring the centering and alignment, using elementary operations which 
do not require control nor adjustment. 

The figures in the attached drawing, given only as an example, will make it possible to 
understand how the invention may be carried out. In these drawings, 

Figure 1 represents an cross section through an electrically driven pump provided with a motor 
according to the invention; 

Figures 2 and 3 represent respectively a transverse cross section and a front view of the motor 
shaft for the pump in figure 1 . 

The centrifugal electrically driven pump represented in figure 1 is constituted from a hydraulic 
part, formed from a chamber 10 which contains an impeller 11 and is provided with pipes 12 and 13 
serving respectively to connect the inlet and outlet of the washing machine hydraulic circuit. 

The electric part of the pump, which is rigidly assembled to the hydraulic part, for example by 
bolts 14, comprises a motor 15 whose rotor 16 is fixed onto a shaft 17 supported on two supports 18, 19 
which are held together by screws 20. Te shaft 17 of motor 15 extends on one side, through a hydraulic 
seal gasket 22, into the chamber 10, to support the pump impeller 1 1 and, on the other side a fan 23 to 
cool the motor. 

According to the invention, the supports 18 and 19 are shaped as indicated in figures 2 and 3, 
and fabricated from a self-lubricating plastic material which has the necessary stiffness. A central bearing 
24 is integrated into each of these supports, with which it is molded in a single part. 
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This bearing also replaces the bearing which was necessary in prior art solutions, thus making ft 
possible to obtain the above cited advantages. The preferred material for fabricating the supports 18 and 
19 and their rings 24 is a polyamide containing chopped glass fibers. 

The bearing 24 is formed from two circular concentric rings 25 and 26 connected by three radial 
arms 27 at 1 20° from one another. 

This solution is the simplest and provides the bearing 24 both the strength necessary and the 
possibility of appropriate adaptation for centering the shaft 17. 

An advantageous variant, which is appropriate for solutions to be used in the more critical 
applications from the standpoint of operating conditions, is represented by the possibility of inserting into 
the bearing 24 another elastic bearing formed from a different plastic material having a higher coefficient 
of self-lubrication, such as a polyamide filled with Teflon (registered trademark for polytetrafluoro- 
ethylene). This other bearing is inserted inside the internal ring 26, by taking advantage of the elasticity 
of this ring, which may advantageously have an oblique profile. 

In this case, in order to retain the economic advantages of the solution, it is advantageous to 
produce the support 18 from a less costly plastic material, which still has the ability to resist the thermal 
and mechanical stresses, for example, polypropylene (to replace the polyamide) filled with chopped glass 
fibers. 

In addition, the electrically driven pump represented in figure 1 has a fan 23 to cool the motor 15 
provided with a hub 30 which extends in the direction of the motor. This characteristic makes it possible 
to compensate for the axial clearance of the fan on the motor shaft 17, which is necessary in order to take 
into account the fact that, in service, when the chamber 10 is filled with water, a pressure is established 
behind the pump impeller 11 which tends to displace the assembly composed of the shaft 17, the rotor 16 
and the fan 23 towards the hydraulic part of the pump. Under these conditions, the extension of the fan 
hub 30 abuts against the bearing 24 of support 18, and the rotational friction between these two elements 
is reduced due to the self-lubricating plastic material from which the bearing 24 is constituted. 

It is understood that various modifications can provided to the example of an embodiment which 
has just been described, notably by substitution of equivalent technical means, without going outside the 
scope of the invention. 
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CLAIMS 



1) Electric motor for driving a rotary pump, in particular a pump used to empty a washing 
machine, comprising a shaft on which are fixed the impeller and the rotor, with its cooling fan, said shaft 
being mounted on two rigid supports provided with centering and alignment elements of low friction 
coefficient, said motor being characterized in that each of said supports (18, 19) is formed from a single 
part molded from plastic material and provided with a central part which constitutes an elastic bearing 
(24) which is integral with the support (18, 19). 

2) Electric motor for driving a rotary pump according to claim 1, characterized in that said bearing 
(24) is formed from two circular concentric rings (25, 26) connected by three radial arms (27) at 120° from 
one another. 

3) Electric motor for driving a rotary pump according to claim 1, characterized in that said 
supports (18, 19) with their integral bearings (24), are formed from a self-lubricating material, for example 
a polyamide containing chopped glass fibers. 

4) Electric motor for driving a rotary pump according to claim 1, characterized in that said 
supports (18, 19) with their integral bearings (24), are formed from polypropylene containing chopped 
glass fibers and in that inside the bearing (24) is inserted another elastic bearing formed from a self- 
lubricating plastic material having a lower friction coefficient than that of bearing (24), for example, a 
polyamide filled with Teflon (registered trademark for polytetrafluoroethylene). 
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(57) L'invention se rapporte aux moteurs electriques. 

Ce moteur electrique pour electropompe est du type com* 
prenant un arbre sur lequel sont cales la roue hydraulique 11 
de la pompe. le rotor 16 du moteur et le ventilateur de 
refroidissement 23. L'arbre 17 est monte sur deux supports 
18. 19 dont chacun est moule en une seule piece en matiere 
plastique et est muni d une partie centrale qui constitue une 
bague elastique 24 d'une seule piece avec son support La 
bague et son support peuvent etre faits d'une polyamide 
chargee de fibre de verre, ou encore la bague peut etre 
doublee d'un coussinet en polyamide chargee de Teflon 
(marque deposee). 

Principale application : electropompes de vidange des ma- 
chines a laver. 
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La presente invention se rapporte a un moteur 
pour electropompe, en particulier pour une electropompe 
de vidange pour machines a laver. Ainsi qu'il est bien 
connu, les moteurs de ce genre posent divers problemes 
en ce qui concerne le support de l'arbre. 

Dans la solution la plus utilisee, l'arbre qui 
porte la roue hydraulique et le moteur avec son ventila- 
teur de ref roidissement, est monte sur deux supports par 
1' intermediate de deux coussinets retenus dans leurs lo- 
gements respectifs par des ressorts de fixation. Des ron- 
delles entretoises appropriees sont enfiiees sur l'arbre 
pour permettre un jeu axial entre le rotor du moteur et 

les supports. 

Cette solution presente 1' inconvenient d'exiger 
un montage complique et precis d'une multiplicity de pie- 
ces, ce qui entralne des difficulty de reglage et de 
controle pour garantir le respect des tolerances. En ou- 
tre, il est necessaire d'utiliser des coussinets metalli- 
ques speciaux, du type autolubrif iant, lesquels ne garan- 
tissent pas dans tous les cas un alignement et un centra- 
ge exacts de l'arbre ; il en resulte qu'en fonctionne- 
ment, 1' electropompe peut €tre bruyante en raison de bat- 
tements d'origine, soit mecanique, soit eiectrique. 

Le but de la presente invention est de realiser 
un moteur pour electropompe equipe d'un dispositif de 
support simplifie qui n'exige done qu'une operation de 
montage moins complexa, en am<51iorant egalement la preci- 
sion, et la fiabilite en service qui en resulte. L' ame- 
lioration de la fiabilite se manifeste en particulier 
sur le joint d'etancheite hydraulique situe du cote de 
la roue de la pompe, joint qui represente le point le 
plus critique de 1' electropompe, en raison des sollicita- 
tions hydrauliques et thermiques auxquelles la garniture 
d'etanchdite est soumise. 

Ce but est atteint dans un moteur pour electro- 
pompe muni d'un arbre sur lequel sont fixes la roue hy- 
draulique et le rotor, avec son ventilateur de refroidis- 
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sement, ledit arbre etant monte sur deux supports rigi- 
des munis d'eiements de centrage et d'alignement & fai- 
ble coefficient de frotteraent. 

Le moteur pour eiectropompe selon 1' invention 
est caracterise en ce que chacun desdits supports est 
f orme d 'une seule pi&ce moulee an roati&re plastique et 
est muni d ' une partie centrale qui constitue une bague 
elastique venue d'une seule pi£ce avec le support. 

La solution selon 1" invention perraet done d'eii- 
miner les coussinets metalliques et leurs ressorts, ain- 
si que les rondelles entretoises, ainsi que d 1 assurer au- 
tomatiquement le centrage et l'alignement de 1' arbre 
dans les supports, en utilisant des operations elemental - 
res qui n f exigent pas de controle, ni de reglage. 

Les figures du dessin annexe , donne uniquement 
k tit re d * exemple , f eront bien comprendre comment 1 1 in- 
vention peut etre realises. Sur ces dessins, 

la figure 1 represente en coupe une eiectropom- 
pe munie d*un moteur selon l f invention ; . 

les figures 2 et 3 representent respectivement 
en coupe transversale et en vue avant un support de l f ar- 
bre moteur de 1* eiectropompe de la figure 1. 

L f eiectropompe centrifuge representee sur la fi- 
gure 1 est constituee par une partie hydraulique, formee 
d'une chambre 10 qui contient une roue 11 et est munie 
de tubulures 12 et 13 servant respectivement k raccorder 
la pompe & I'arrivee et au refoulement du circuit hydrau- 
lique de la machine k laver. 

La partie eiectrique de la pompe, qui est assem- 
ble rigidement k la partie hydraulique, par exemple au 
moyen de boulons 14, comprend un moteur 15 dont le rotor 
1$ est caie sur un arbre 17 soutenu entre deux supports 
18, 19 relies entre eux par des tirants filetes 20. L 1 ar- 
bre 17 du moteur 15 se prolonge d'un c6te, k travers une 
paroi d'etancheite hydraulique 22, dans la chambre 10, 
pour supporter la roue 11 de la pompe et, de 1' autre c6- 
te, il se prolonge h l f exterieur de son support pour por- 
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ter un ventilateur 23 de ref roidissement du moteur. 

Selon 1* invention, les supports 18 et 19 sont 
profiles comme indique sur les figures 2 et 3 et reali- 
ses en une matifere plastique autolubrif iante qui poss6de 
5 la rigidite necessaire. Une bague centrale 24 est inte- 
gr£e dans chacun de ces supports, avec lequel elle est 
mouiee en une seule piece. 

Cette bague remplace ainsi le coussinet qui 
etait necessaire dans les solutions connues anterieure- 
10 ment, en permettant ainsi d'obtenir les avantages pr6ci- 
tes. La matifere pr^f^r^e pour la construction des sup- 
ports 18 et 19 et leurs bagues 24 est une polyamide char- 
g6e de fibre de verre. 

La bague 24 est form^e de deux couronnes circu- 
15 laires concentriques 25 et 26 relives par trois rayons 
27 d<§cal<§s de 120°. 

Cette solution est la plus simple et assure & 
la bague 24 aussi bien la robustesse necessaire que la 
possibility d 1 adaptation appropriee pour le centrage de 
20 l'arbre 17. 

One variante avantageuse, qui est appropriee 
pour les solutions destinies & des applications plus cri- 
tiques du point de vue des conditions de travail, est re- 
presentee par la possibility d 1 insurer dans la bague 24 
25 une autre bague eiastique r6alis<§e en une autre mati&re 

qui possfede un plus grand coefficient d 1 autolubrif ication, 
comme une polyamide charade de Teflon (marque deposee pour le 
polyt§trafluor ethylene) .Cette autre bague est ins6r£e k l'inte- 
rieur de la couronne circulaire interieure 26 , en tirant 
30 parti de 1' elasticity de cette bague, qui peut avantageu- 
sement §tre & profil oblique. 

Dans ce cas, pour conserver les avantages econo- 
miques de la solution, il est avantageux de r£aliser le 
support 18 en une matiere plastique moins coCtteuse, bien 
35 que tout aussi res is tan te aux solicitations m^caniques 
et thermiques comme, par exemple, le polypropylene (en 
remplacement d'une polyamide) charge de fibre de verre. 
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1 - Moteur pour 61ectroporape , en particulier , 
pour <§lectropompe de vidange de machine ci laver, compre- 
nant un arbre sur lequel sont fix£s la roue hydraulique 
et le rotor du moteur , avec le ventilateur de refroidis- 
sement correspondant r ledit arbre £tant mont<§ sur deux 
supports rigides munis d' elements de centrage et d'ali- 
gnement £ faible coefficient de frottement, ce moteur 
£tant caract£ris<§ en ce que chacun desdits supports (18, 
19) est form<§ d'une seule pifece moul<§e en mati&re plasti- 
que et est muni d'une par tie centrale qui constitue une 
bague elastique (24) venue d'une seule pi&ce avec son 

support (18 f 19) . 

2 - Moteur pour £lectropompe selon la revendica- 
tion 1, caract£ris<§ en ce que ladite bague (24) est for- 
me§e de deux couronnes circulaires concentriques (2 5, 26) 
r^unies par des rayons radiaux (27) qui sont d<§cal£s de 
120° les uns par rapport aux autres. 

3 - Moteur pour 61ectropompe selon la revendica- 
tion 1, caracte§ris<§ en ce que lesdits supports (18, 1|9) 
avec leurs bagues (24) venues d'une seule pi£ce avec 
eux f sont r£alis<§s en une matiere plastique autolubri- 
fiante comme, par exemple, une polyamide chargt§e de fi- 
bre de verre. 

4 _ Moteur pour 61ectropompe selon la revendica- 
tion 1, caract<§ris<§ en ce que lesdits supports (18, 19) 
et ladite bague (24) sont r<§alis<§s en polypropylene char- 
ge de fibre de verre et en ce qu'Si l'int£rieur de la ba- 
gue (24) est ins£ree une autre bague Elastique faite 
d'une mati&re plastique autolubrif iante qui possfede un 
coefficient de frottement inf<§rieur k celui de la bague 
(24), par exemple, d'une polyamide charg<§e de Teflon 
(marque deposee pour le polytetraf luorethyldne) . 
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En outre, 1 • eiectropompe representee sur la fi- 
gure 1 pr£sente un ventilateur 23 de ref roidissement du 
moteur 15 muni d'un moyeu 30 qui se prolonge sur son co- 
te dirige vers le moteur. Cette caracteristique permet 
5 de rattraper le jeu axial du ventilateur sur l'arbre mo- 
teur 17, qui est necessaire pour tenir compte du fait 
que, en service, lorsque la chambre 10 est pleine d'eau, 
il s'etablit derri&re la roue 11 de la pompe une poussee 
qui tend a deplacer I 1 ensemble, compost de l'arbre 17, du 

10 rotor 16 et du ventilateur 23, vers la partie hydrauli- 
que de 1* eiectropompe. Dans ces conditions, le prolonge- 
ment du moyeu 30 du ventilateur 23 vient buter contre la 
bague 24 du support 18 et le frottement de rotation en- 
tre ces deux Elements est r<§duit gr£ce h la raati^re plas- 

15 tique autolubrif iante dont la bague 24 est justement 
constitute . 

II va de soi qu'on peut apporter diverses modi- 
fications a I'exemple de realisation qui vient d'etre d£- 
crit, notamment par substitution de moyens techniques 
20 equivalents, sans pour cela sortir du cadre de 1' inven- 
tion. 



